Synthesis and expression in Escherichia coli of cistronic DNA encoding an antibody fragment specific for a Salmonella serotype B O-antigen.
A 1460-bp DNA encoding the two chains of the antigen-binding fragment (Fab) portion of a monoclonal antibody have been chemically synthesized and expressed in Escherichia coli. The antibody, Se155-4, is specific for a Salmonella serogroup B O-antigen and its crystal structure is under investigation. The genes were synthesized according to a strategy that allows for easy manipulation in genetic engineering studies of the Fab-binding site. Each gene is preceded by the ompA secretory signal and a ribosome-binding site, and has been expressed from the two-cistron DNA under the control of the lac promoter. Active Fab of 50 kDa with an inter-chain disulfide bond has been isolated from the periplasm of E. coli in a one-step affinity purification in high yield (2 micrograms/ml of cells). The bacterially produced Fab is as active as purified mouse Fab in antigen-binding and competitive immunoassays. This is the first example of a completely synthetic Fab gene and provides an ideal system to probe the nature of antigen binding by anti-carbohydrate antibodies.